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* NOTICES * 

JPO and NCIPI are not responsible for any 
SLges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

^■^S** shows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

S'of a.e Inventol This invention relays .0 Jhe fusion zone visualizauon equipment used in orier 
to observe the molten pool produced by User welding. 

Kption of the Prior Art] Obsewation of the molten pool produced by welding is impor«u>t for 
management of welding quality, and stabUizalion. 

SU) <o be solved by the Invenrion] '« ^'^'j* ffi^JSma 

of a moltL pool, it is possible in molten poo s, ?1™ "i™''t°%a^^^ plol is very 

StSnT'Svention _ high - it is going to offer the fusion zone visualization equipment which 
Mstte te mS pool by tor welLg which emits the brightness plasma. 

& for solving the Problem, dte molten Poo> accor^ - :^:i^'^,,T-^^"^ 
Ly solve the above-mentioned technical pr^lein - - J'^f ° ^^^^ possessing the 

pxL laser light source for irradratmg a bnghtness f'^V^^^^^^^^ syoch^nizes closing 

fe™-^thrs:^^»n=^^^^^^ 
r t="c:^i'w: rqX^rei^L^^f ^: the 

wavelength of the above-mentioned P-i^'J^IS^^'ISXtan luminescence of plasmaUght or 
[0006] If short pulse laser light is iitadiated by ''"S''"'^^ „„lte„ pool since the above- 

L laL scatter light fi-om the short pulse l«^.l'8Ws°«« j""?^^ ,^0^, P^oi can be visualized, 
mentioned plasma light ^^ ^^^^^^^^^^^f^'Z^^tTJ^^^^ for hghting by 

rr^SoS'^ueiriSt"?^^^^^^^^ 

as a color picture. 

&mem of the tavenion) Hereafter, the gestalt of operation of this invention is explained wid. 
Wirr.hSple of this invenrion for visuaUzing the molten pool by las« welding is explained. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/18/04 




Page 2 of 3 



rooiOl That is if a molten pool is illuminated from the exterior, and brightness higher than 

Sr^STa li i^^^^^^^^^^^ "^^^^ Furthennore incidence such as 

^^^St tof cl^^^^^^^ be suppressed in time by adopting the light ^urce whjch e„.te light 
Stense for a short time Uke a pulse laser as the above-mentioned laser beam for lighting, and 

rSuSlt toTTwhfchlSagA shows one gestalt of operation of this invention based on the 

^^i^^Jh^tsh^i^^^^^^^^^^ 

"LTwL^^^^^^ to make only the wavelength of the short pulse laser light 4 pen^^ate. The 
lamina enuioment (delay generator) 9 makes it synchromze with exposure spacing of the short pulse 
?a?i fiSX So^^^^ short pulse laser light source 5, and it was made to make the high- 

L £ ttlr 6 nnenTd close is formed And it has considered as the configuration equipped with the 
Sor tro?*--* iUs made to ^T^e short pulse laser Ught 4 irradiated from the above-mentioned 
S^^rt Dulse aser ligh source 5 to a molten pool 3, and the lens 1 1 which arranges in the necessary 
location of Ae Z?r short pulse laser Ught 4, and extends the short pulse laser light 4^12 

shows a Inft^r'Sd'^tion, the above-mentioned wavelength filter 8 may be the thing of a simple 
substance or may be the combination of the filter member of two or more sheets. 
raof2TtiS cLe where tiie molten pool 3 formed in a base material 2 on the laser-we ding torch l is 
Ts Sed --Xlorp^se laser 4t source 5 - high - emit the brightness ^^^^^^^^^^^^^ 
it is made to lead this to a molten pool 3 tiirough a mirror 10 or a lens 11, and the high-speed shutter 6 ot 
'tLe c^eta 7 w^^^^^^ a molten pool 3 is ^nchronized witii the output of tbe short pu se as^r light 
source 5 and it is made to make it open and close by the command from tmung equipment 9 at ^is tme 
Ser 4e" e ent circumstances, since the camera 7 is equipped with ^e "^^-^^l^.^?.^^^ 
8 a photo^ aph is taken as a condition attenuated by plasma hght and the laser "^^"^'^^'^..J^^^^' 
■m Z former the molten pool 3 which was not able to be seen can be seen as a condition that it emerges 



monTT^s n this invention, the luminescence reinforcement more than plasma light and tiie laser 
Se& /veTto a molten pool 3 with tiie hi»^ty "ghting^y ^^^^^^ 
source 5, ^d further, by adoption of tiie high-speed shutter 6 tiie wavelength fijt^f » 

synchronous, since most incidence of the harmM Ught to a camera 7 ^« o^«^<*,^tlS?nld "SiLfore 
reduce tiie amount of incident Ught sharply, visible observation of a molten pool 3 is attamed. Tlierefore, 

mo\'S N^'^'^^ the wavelengtii filter 13 witii which a transmitted wave length 

KiSfSK^t of oth'er operations of this invention being s^^-?; -^^-^^^ 
in drawing 1 in tiiis wavelengtii filter 8 in the same configuration in tiie wavelengtii filter 8 witii which 
Se^^ was made to ecjup as an attenuation filter, and tiie information on a molten pool 3 is 

fS^sTlSou^ A^^^^ effect wiU become weaker and tiie information on tiie configuration of a 
S pool 3 ^11^^^^^^^ ^th tiie gestalt of operation shown in dmsdn^when permeability is 

gaS s^ply since only single wavelengtii is penetrated as tiie -^^-^'--f.^Z'^J'J^l^^^^ 
drsHdnel (b) allowances are given to a S/N ratio by control of exposure brightness or shutto" speed 
SSiring tiie wavelengtii ftiters 8 and 13 of two sheets witii which t^^^-;«t-^J 
differ as shown in drawing 2 Since wavelengtii otiier tiian short pulse laser light 4 for U^tmg can be 
made to penetrate slightiy as shown in drawing 3 (b), a molten pool 3 can be visuahz^d as a odor 
^cture Incidentally, in drawing 3 (b), tiie a sections are [ red and tiie c section of green and tiie b 



section ] blue. 
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transmitted wave length band of a filter . 3 hard to detect in one color 

SS'XJSrr^i'r^o'^ti and ^.m -^^o^is^^- 

[001^1 • ^ A * »hnve accordine to the fusion zone visualization equipment m laser 

[Effect of the Invention] As stated above, ^^^^^^S^^^^^^^ ^1 demonstrated, 
welding of this invention, the ^^o^^^^^^ - vdth the short pulse laser 

(1) the molten pool by laser weKhng - ^/^"^^ 7 mt^te^^^^ ^ possessing the high-speed 
U^t source for irradiating a bnghtness f>^°f P^^^^^^^^^ synchronizes closing motion of 

scatter which photos near a molten pool, M^d ^S^^P^^"^ ^'J^e short pulse laser light by the 
the high-speed above-mentioned ^^^J^/^^^^^f P^^ the configuration in 

above-mentioned short pulse laser light ^^^^ /^^^^^^ wavelength filter it was made to make 
which the above-mentioned camera was ^^f .^^^P .^^eS With the high-intensity 

only the wavelength of the above-mentioned J°f^^^"^^^^^^^^ more than plasma light and 

ffl l%"e&tX. - H can co^b^ » »anas».en. of 

welding quality, and stabilization. ^„-,hined the wavelength fdter which has a different 

(2) By considering as the configuration which ^^^"^t hA^^ filter which makes only 

IL^tted wave length baxid from ^^t^^f gf^^^^^^^ to distribute the . 

the wavelength of short pulse la^er li^t P^^^^^^^"^^^^^^ a molten pool as a color pictiire 

welding quality, and stabilization. 
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